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Molecular Libraries Components …



… Archive molecular structure and 
bioassay data from the Molecular 

Libraries Screening Center Network

… Provide search, retrieval and data 
analysis tools to optimize utility

PubChem Goals …



… Further optimize research utility by 
including other public sources of 
chemical structure and bioactivity 

information

… and by  integration with other NIH  
Biomedical information resources 

whenever possible

PubChem Goals …



… “GenBank model”

… direct depositions by investigators

… highly automated (low database cost)

… 25 year precedents in biology

… less precedent in chemistry

PubChem Approach …
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… Contributed substance records

… with chemical structure

… chemical names and comments

… links to contributor web sites

… contributed links to other NCBI 
biomedical databases

PubChem Contents …
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Chem Div
Chembridge
Enamine
InterBioScreen
Key Organics
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Sigma
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Targeted Libraries
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Specialty Sets

To Date 203,554 Molecular Libraries 
Compounds in PubChem

Targeted Libraries (15%)

Natural Products (3%)

Known Drugs (2%)

Broadly Diverse Compounds (80%)



0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

May-05 Aug-05 Nov-05 Feb-06 May-06 Aug-06 Nov-06 Feb-07 May-07

Compound
Substance

Growth In PubChem Substances / Compounds



Compound Challenges ...



PubChem Standardization  ...



… Contributed bioassay records

… with assay description / protocol

… links to tested substances

… summary and detailed test results

… links to contributor web sites and other 
NCBI databases

PubChem Contents …



Molecular Libraries BioAssays …
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To Date 248 Molecular Libraries 
BioAssays in PubChem

Neurological 
Disorders (24%)

Infectious Diseases (16%)

Metabolic 
Disorders (5%)

Immune Disorders (14%)

Cardiovascular
Diseases (4%)

Cancer (33%)
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EPA “DSSTox” BioAssays ...



NCGC / NTP / NIEHS Screens ...



BioAssay Challenges ...



BioAssays are Diverse ...



Engineering Challenges …
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… Optimize “discoverability” for molecular 
biologists by integrating PubChem into 
NCBI’s Entrez / PubMed Search Engine

… Chemical structure search

… Bioassay result search

… Exploratory structure-activity tools

PubChem Retrieval System …



NCBI’s Entrez Search Engine ...



Entrez Links and Neighbors ...
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1,500,000 users ...
50,000,000 hits ...

… per day



Search for “Shoichet inhibitors” ...



PubMed Article Retrieved ...



Link to  PubChem Records ...



“Kaempferol” in PubChem ...



Similar Compounds in PubChem ...



“Quercetin” in PubChem ...



Compare Protein / Ligand Complexes ...



Link to Another Structure ...



Tyrosine Kinase Family Member ...



Links from “Quercetin” to PubMed ...



Links from Compounds to PubMed ...



Link to BioAssays where “Active” ...



BioAssay where “Active” ...



BioAssay where “Active” ...



Entrez Links and Neighbors ...
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… Optimize “discoverability” for molecular 
biologists by integrating PubChem into 
NCBI’s Entrez / PubMed Search Engine

… Chemical structure search

… Bioassay result search

… Exploratory structure-activity tools

PubChem Retrieval System …



Quercetin Structure-Activity ...



PubChem Bioactivity Summary ...



PubChem Bioactivity Summary ...



PubChem Structure-Activity ...



Active Compound Cluster ...



BioAsay Cluster ...



Another BioAssay Cluster ...



PubMed Connection ...



PubChem Structure-Activity ...



PubChem BioAssay Tools Demo ...



Yeast Replicative Lifespan  Assay ...



BioAssay Description ...



PubMed search for “Sirtuins” ...



Bioactivity Summary for Actives ...



Bioactivity Summary for Actives ...



Structure-Activity Analysis ...



Growth Inhibition Assays Cluster ...



Specific Replicative Lifespan Probes ? 



Factor XI Inhibition Assay ...



Factor XI Inhibition Assay ...



Factor XI Inhibition Assay ...



Bioactivities of Related Targets ...



Bioactivities of Related Targets ...



Structure-Activity Analysis ...



Specific Factor XI Probes ? 
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